It was shown in previous work that intravenous injection of serotonin caused a marked depletion of glycogen in rat hepatic tissues. Now that glycogenolysis brought about by epinephrine or glucagon is understood as a result of an activation of phosphorylase, the serotonin-induced glycogen breakdown may be mediated through the activation of the enzyme of glycogenolysis, because in liver fluke Fasciola hepatica serotonin was found to increase glycogenolysis through the activation of phosphorylase (Mansour et al., 1960) . On the other hand, it was reported that a large amount of serotonin injected resulted in a secretion of epinephrine (Hagen, 1959; Columbo et al., 1960; Kobayashi et al., 1960a; Ui et al., 1960; Ui, 1962) , anoxemia or tissue anoxia (Page, 1958) , which could be by itself a stimulant to glycogenolysis.
Since no evidence is so far offered as to the direct influence of serotonin on glycogenolysis in mammalian hepatic tissues, the present investigation was undertaken for the purpose of manifesting an in vitro effect of this substance in rat liver slices with some suggestions for the mechanism involved. A portion of the alkaline tissue solution thus prepared was analyzed for glycogen according to the procedure described previously (Kobayashi et al., 1960b) . If simultaneous determination was desired for the metabolites such as glucose, lactate and inorganic phosphate released into the medium, the glycogen analysis was applied to the tissue blotted and reweighed after withdrawal of the incubation medium. Glucose was estimated by the method of Somogyi-Nelson (Nelson, 1944; Somogyi, 1945) , lactate by Barker-Summerson (Barker and Summerson, 1941) after deproteinization with Ba(OH)2 and ZnSO4. In some instances, color formation with anthrone was applied to the determination of medium glucose after glycogen and phosphorylated sugars were precipi-tated off with Somogyi's deproteinizing reagents. Inorganic phosphate was determined by the method of Fiske-SubbaRow (Fiske and SubbaRow, 1925 Table  1 shows the glycogen content of liver slices after the incubation. Fifty in either fed or tasted rat liver tissues (P<0.001). Non-fasted rats were used in these experiments.
METHODS
The glycogenolytic effect of serotonin disappears when incubation is performed under anaerobic conditions; i. e., in the atmosphere of 93% N2 and 7% C02 (Table  4) ; the result being suggestive of the involvement in serotonin action of aerobic metabolic functions such as respiration, oxidative phosphorylation or other reactions associated with formation of high energy compounds.
Particularly, a possibility is as follows; glycogenolysis brought forth by serotonin is a phenomenon secondary to the anoxia induced, because, first, as shown in Tables 4 and 12 , anaerobic conditions and 2,4-dinitrophenol, uncoupler of oxidative phosphorylation, by themselves elicited a profound decrease in glycogen in liver slices, and second, serotonin was recently found to inhibit oxygen uptake under certain conditions in rat liver homogenates (Kobayashi and Warashina, 1964) .
The evidence somewhat contradictory to this possibility is shown in Table 5 in which the glycogenolysis due to 2,4-dinitrophenol as well as an introduction of nitrogen gas into the incubation flask was accompanied by an increase in inorganic phosphate (Pi) release, while serotonin was without effect in this respect. Since the decomposition of high energy phosphate compounds was suggested to Serotonin failed to stimulate glucose output in rabbit liver slices which was readily responsive to either epinephrine or glucagon (Table 11 ). As shown in the later part of Table 11 , the glucose release once accelerated with epinephrine or glucagon was not influenced by adding serotonin.
Furthermore, when rabbit liver slices were incubated, glycogen breakdown was not only inert to an addition of serotonin, but also little influenced by epinephrine or glucagon even in the tissue in which a rise in glucose production were observed.
On the contrary, glucose production in rat liver slices would not significantly and consistently altered even in the experiment where marked decomposition of glycogen was noted under the influence of any of the glycogenolytic agents thus far examined (Table 12) . A complete absence of serotonin effect in rabbit liver slices may be explained on the basis of species specificity, because the high concentration in body fluid as well as the active metabolic rate of serotonin in rabbit organism shows a sharp contrast to other species (Udenfriend et al., 1960). Indeed it may be permissible to assume that tissues in contact with high concentration of a substance in situ is more or less inert when isolated and subject to the in vitro effect of the same drug.
DISCUSSION
It has been established by Sutherland et al. that there are two types of phosphorylase in the liver, inactive dephosphophosphorylase and active phosphorylase, together with the enzyme system responsible for their interconversion (Rail et al., 1956; Sutherland and Wosilait, 1956; Wosilait and Sutherland, 1956) . A member of this enzyme system refers to as dephosphophosphorylase kinase, which favors the equilibrium between inactive and active phosphorylase to the latter.
It is also reported that epinephrine promotes phosphorylase activity by virtue of 3', 5'-AMP formation (Rail et al., 1957) 
